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West Virginia (WV) was noted to
be the second oldest state in the
country with 17.8% of its population
over age 65.1 For this reason, it is
especially imperative for the state
of West Virginia to address the
problem of caring for potentially
large numbers of Alzheimer’s
patients. Eventually, no state will
be left unscathed by the economic
and social burden of caring for and
treating Alzheimer’s patients.

Prevalence in WV
Abstract
West Virginia already has a large
elderly population, and it is expected
to increase along with the elderly
population of the nation as a whole.
Since the most important risk factor for
Alzheimer’s disease is older age, it is
not surprising that the prevalence of
Alzheimer’s disease is projected to
increase significantly over the next
thirty-five years. This paper discusses
the prevalence of Alzheimer’s disease
in West Virginia, programs available
to assist people and caregivers affected
by the disease, and the associated
economic burden of the disease.

Introduction
Baby Boomers are reaching
retirement age, leading to expansion
in the senior citizen population.
As the United States population
ages, the prevalence of Alzheimer’s
disease is projected to increase
significantly as increasing age is
the most common risk factor for
the disease. In the 2010 census,

Currently, there are 5.3 million
Americans diagnosed with
Alzheimer’s disease and 5.1 million
of those people are age 65 years
old or older.2 Two-thirds of those
affected by the disease are female,
possibly due to the fact that women
have a longer life-expectancy. It is
estimated that by 2050 there will
be 13.8 million people diagnosed
with Alzheimer’s disease.2 In people
over age 65 years, Alzheimer’s
disease is the fifth leading cause
of death, with only heart disease,
cancer, COPD, and stroke being
greater.3 It is the 6th leading cause
of death when taking into account
people of all ages with accidents
additionally being more common.3
Most importantly, there is no cure for
the disease.4 Alzheimer’s disease,
the most common form of dementia
in the country, can significantly
affect a person’s ability to carry out
activities of daily living, thus putting
a strain on resources required to
assist people living with the illness.4

There are currently 36,000
people over age 65 living in WV
with Alzheimer’s disease. Twelve
percent of WV citizens that are
65 or older have been diagnosed
with Alzheimer’s disease.5 The
Alzheimer’s Association anticipates
a 22.2% increase in the number
of West Virginians diagnosed with
Alzheimer’s disease by 2025.5

Programs Available in WV
In order to serve the future
needs of people with Alzheimer’s
disease and their caregivers,
additional programs will need to
be implemented and resources
provided. In 2014 it was estimated
that 15.7 million family members
and friends provided the care for
patients with Alzheimer’s disease.2
These caregivers are at greater
risk for anxiety, depression, stress,
fatigue and irritation.6,7 Education
and support are valuable to
caregivers and relieve some of
the adverse effects of day-to-day
life with an Alzheimer’s patient.8
With a new diagnosis of
Alzheimer’s disease, the patient
and caregiver could first look to
the Alzheimer’s Association by
visiting their website www.alz.
org or calling their helpline (1800-272-3900) which is available
twenty-four hours a day, seven
days a week. This organization
provides information about the
disease in the form of text, video,
and seminars for both the patient
and the caregiver.9 A calendar of the

Objectives
After reading this manuscript the reader will be able to:
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•

State the prevalence of Alzheimer’s disease in West Virginia.

•

Name local resources and support groups for patients with Alzheimer’s disease and their caregivers.

•

Recall the economic cost of Alzheimer’s disease both locally and nationally.
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various support groups held in WV
by the Alzheimer’s Association can
also be found on their website.10
Another non-profit organization
that provides information and
counseling to Alzheimer’s patients
and their caregivers is the
Alzheimer’s Foundation of America
(AFA). Their website is www.alzfdn.
org and their free helpline can be
reached at (1-866-232-2484).11
The AFA offers a free monthly
teleconference given by experts in
the field for family and professional
caregivers of Alzheimer’s patients.12
The National Institutes of Health
has resources for providers to use
in the diagnosis, treatment, and
management of the Alzheimer’s
patient, as well as training curricula,
clinical trial information, and
printable resources that clinicians
can provide their patients and
caregivers (available at www.nia.
nih.gov/alzheimers/publication).13

For patients living in rural WV, the
Savvy Caregiver Program may be
the best way to obtain information
and caregiving skills. The Savvy
Caregiver Program consists of
a six section course that can be
completed at the user’s own pace
along with “Alzheimer Caregiving
Strategies” in the form of a CDROM or video.7,14 Hepburn et al
evaluated the usefulness of this
program by providing a survey to
102 participants at baseline and
follow-up (52 of which completed
both the baseline and follow-up
survey). Their research showed
improved competence, mastery,
sense of self, and global measure
of distress in the caregivers who
used the program.14 Another study
in rural Colorado showed the
levels of depression were more
greatly decreased in caregivers of
rural areas over urban areas.7
Caregivers who use respite care
find it to be an invaluable service,

but there is little evidence that
shows it improves their mental
health. Nevertheless, respite care
could still be recommended by
physicians managing the health
of the caregiver.14 The Lighthouse
program and Family Alzheimer’s
In-Home Respite (FAIR) are two
programs that offer respite care to
WV residents for a fee based on the
patient’s income.15,16 The Lighthouse
program is available to patients
aged 60 years and older who meet
the functional qualifications after
evaluation by a registered nurse.
The program offers assistance in
personal care, mobility, nutrition,
and household care.15 FAIR is
available for unpaid caregivers
of WV Alzheimer’s patients. The
FAIR program provides trained
workers to give caregivers a much
needed break while providing
companionship to the patient.16 A
similar program that is available
through the Veterans Affairs Medical

PHYSICIANS NEEDED
(OUTPATIENT EXAMS – NO TREATMENT)
Tri-State Occupational Medicine, Inc. (TSOM) is looking for physicians to join their
group to perform disability evaluations in their WV offices. Part-time and possible fulltime opportunities. No treatment is recommended or performed. No call, no weekends
and no emergencies. Physicians working for us have various backgrounds and training.
Training and all administrative needs including scheduling, transcription, assisting,
and billing are provided. Some travel is required. Must have a current WV medical
license. TSOM has an excellent reputation for providing Consultative Evaluations
for numerous state disability offices. Contact: Susan Gladys 866-929-8766 /
866-712-5202 (fax) / susang@tsom.com.
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Center (VAMC) provides support
to eligible caregivers of veterans
including home assistance and
other services. This program can
be reached through the VAMC’s
Caregiver Support Line at 1-855260-3274.17 Hospice has also
extended its services to include
respite and palliative care either in
the home or in a hospice facility.
Two other popular resources are
the Medicaid Aged and Disabled
Waiver (ADW) Program and the
Legislative Initiative for the Elderly
(LIFE) Program.18,19 The ADW
Program provides in-home and
community services including
long-term direct care and support
services. It enables an individual
to stay at home rather than enter a
long-term care facility. Applicants
must be medically and financially
eligible based on an assessment
by a medical professional and the
county Department of HHR in order
to participate in the program.18
The LIFE Program is available
for West Virginia residents ages
60 and older.19 It is a source of
funding to senior centers in each
county of WV to provide services
such as home delivered meals,
transportation assistance, heavy
cleaning, yard maintenance,
managing medications, caregiver
support, and many others depending
on the county of residence. In order
to apply for eligibility or get county
specific information, patients should
contact their local senior center or
visit www.wvseniorservices.gov.19

Economic Impact
Alzheimer’s disease is one of
the most costly chronic diseases.2
In total cost to society, Alzheimer’s
disease is the third most costly
disease in the United States—only
after cancer and heart disease.20
Since Alzheimer’s disease affects
the elderly, there are usually
many coexisting conditions that
can also influence the cost of
care.21 Moreover, hospital stays
for patients with dementia cost 3.2
times more compared to patients
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without dementia.22 In 2015, the
direct cost of caring for those with
Alzheimer’s disease in America
was approximately $226 billion
--with half of those costs borne by
Medicare.2 The average per-person
Medicare spending for seniors (65
and older) with Alzheimer’s disease
and other dementias is three times
higher than for seniors without
dementia. Medicaid payments are
nineteen times higher for seniors
with Alzheimer’s disease or other
dementias compared to seniors
without dementia.2 Nearly 1 in 5
Medicare dollars is spent on people
with Alzheimer’s disease and
other dementias, and in 2050 it is
estimated to increase to 1 out of
every 3 Medicare dollars spent.2
Although delay in disease
progression through early diagnosis
and intervention would reduce costs,
no treatments or programs to date
are known to significantly alter the
course of dementia.22 Medications
currently available for use in
Alzheimer’s disease aim to control
symptoms rather than prevent or
reverse damage that occurs to the
brain. There are 5 drugs approved
by the FDA to treat the cognitive
symptoms of Alzheimer’s disease.
Three are acetylcholinesterase
inhibitors (donepezil, galantamine,
and rivastigmine), one is an
N-methyl D-aspartate (NMDA)
receptor antagonist (memantine),
and one is a combination of the
two (donepezil and memantine).23
These medications attempt to
improve the symptoms associated
with memory loss and can be found
on Medicare’s approved drugs list,
however although clinical trials show
improvement in cognitive test scores,
the functional benefit is minimal and
the cost of these drugs are high (ex.
donepezil 10mg $215/month and
Namenda XR 28mg $357/month
from www.goodrx.com).24 Studies on
monoclonal antibodies (aducanumab
and solanezumab) are in clinical
trials and may show promising
results for future treatment of
Alzheimer’s disease.25,26 These drugs
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aim to treat the cause (specifically
beta-amyloid plaques) and not just
the symptoms of the disease, but
they are likely to be very expensive
as are most monoclonal antibody
drugs used for other diseases.
One of the costs attributable
to dementia is that of institutional
and home-based long-term care.21
Any intervention that improves the
patient’s functioning so that care
may be given at home or in an
assisted-living facility as opposed
to a nursing home could lead to a
substantial cost savings.27 The cost
of care for someone with Alzheimer’s
disease increases substantially
when the caregiver is no longer able
to care for their family member at
home. Informal caregiving, which is
unpaid and usually provided by a
spouse or adult child, accounts for
roughly 60% of all care provided to
patients with Alzheimer’s disease.27
In 2014, the number of caregivers of
people with Alzheimer’s disease in
WV was 108,000. The total amount
of hours of unpaid care in 2014 was
estimated at 123 million hours with a
value of $1.499 billion.5 Additionally,
the healthcare costs for caregivers
are often higher than other people
of the same age and estimated
to be $75 million in WV alone.5

Conclusion
Above we reviewed some
programs in WV to help link
caregivers with services, financial
aid, and local support. Caregiver
support could be cost-effective
by helping improve the health of
caregivers, and allowing more
people with dementia to remain
at home. Alzheimer’s disease
is an issue of local and national
importance. The prevalence of this
disease will only increase in the
future, pending curative treatment.
Until that time, it is important for
physicians to be prepared to aid
in the education, treatment, and
support of patients with Alzheimer’s
disease and their families.
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CME Post-Test
24. In 2010, what percentage of WV’s population was 65 and older?
a. 16 %
b. 37 %
c. 42 %
d. 50 %
25. What program(s), specific to WV, help(s) people diagnosed with
Alzheimer’s disease, other related dementias, and their caregivers?
a. FAIR
b. Alzheimer’s Assist
c. Lighthouse
d. Both A and B
e. Both A and C
26. Delaying a patient’s admittance to a full-time facility by supporting
caregivers can reduce the overall cost of care for a patient.
a. True b. False
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Abstract
Background: Trauma was the
seventh leading cause of death for
persons 65 and older in West Virginia
(WV) in 2010. In 2007, fatality rates
for both accidental falls and motor
vehicle crashes were higher in West
Virginia than the nation as a whole.
US Census Data from 2010 showed
WV to have one of the oldest median
ages in the nation (surpassed by
Maine and Vermont) and currently
16% of the population of WV is over
65 years of age.
Methods: This is a retrospective
observational study of data extracted
from the John Michael Moore Trauma
Center (JMMTC) trauma registry for

the time period of January 1, 2009 to
December 31, 2014.
Results: There were 3,895 patients,
aged 65 years or older, treated at the
Jon Michael Moore Trauma Center in
Morgantown, WV during the study
time period. Accidents accounted for
98.6% of the injuries. The elderly were
most commonly injured in their place
of residence (59.8%). The top two
mechanisms of injury were falls
(75.2%) and motor vehicular crashes
(13.9%). Frequently, disposition from
the Emergency Department was to a
higher level of care: Intensive Care
Unit (32.3%) and Step-down Unit
(21.2%). The most common serious
injuries were intracranial hemorrhage
(40.0%), lower extremity fractures
(38.1%), and spine fracture (26.0%).
The average hospital stay was 5.6 days
and the average ICU stay was 3.2 days.
Hospital discharge dispositions
frequently resulted in care out of the
home; skilled nursing facility (22.0%),
rehabilitation facility (15.5%), morgue/
funeral home (6.6%), and long-term
residential care facility (5.7%). The
most common pre-existing medical
conditions were hypertension (71.9%),
diabetes mellitus (29.3%), chronic
obstructive pulmonary disease
(19.5%), and dementia (18.8%).
Conclusion: Elder West Virginians
most frequently are injured in falls and
motor vehicular crashes. Pre-existing
medical conditions are very common.
Trauma in the elderly creates a

significant burden on the patient, their
families, and on the health care system
in West Virginia. Injury prevention
interventions have the potential to
diminish the impact of trauma on elder
West Virginians.

Introduction
Summation analysis of the
data reported in the WV Vital
Statistics 2011 Report reveals that
accidents, all causes, were the
seventh leading cause of death
for persons 65 and older in West
Virginia (WV) in 2011.1 Accidental
falls and motor vehicle crashes are
the most common causes of injury
in older West Virginians.2 In 2010,
Census data showed WV to have
the third oldest median age in the
United States at 38.9 years and
that elder West Virginians were
16% of the State’s population.
It is projected this percentage
will grow to 25% by 2030.3
According to the Centers for
Disease Control and Prevention, one
in three seniors will fall every year.4
The risk of falling increases with
age, with some studies reporting fall
rates in excess of 40% per year for
persons over the age of 85. Minor
injuries, such as contusions, bruises,
sprains and superficial lacerations,
occur about 40% of the time after a

Objectives
The purpose of this article is to review the five year experience, from 2009 to 2014, of elder West Virginians at the Jon Michael
Moore Trauma Center, Morgantown, West Virginia, one of West Virginia’s two Level I Trauma Centers. Trauma is the
seventh leading cause of death for West Virginia seniors over the age of 65. This study will highlight the impact of major trauma
on the aging population of rural West Virginia, and the health care systems that care for these patients. This study will describe
the causes of serious traumatic injuries in West Virginia seniors, and the impact these injuries have on the health care systems
and on the seniors themselves. Pre-hospital and hospital resources utilized by the patients are reported. Injuries and co-morbid
medical conditions are identified, in addition to the hospital dispositions for the seniors. The impact of the pre-existing medical
conditions on the treatment of the injuries is discussed. Injury prevention interventions for the most common mechanisms of
injury are briefly reviewed. By 2020, one in four West Virginians will be over the age of 65. Much work needs to be done in
prevention of trauma in the elderly. This article helps us start moving in this direction by examining what is currently known.
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Level I Trauma Centers in West
Virginia. The patients in this study
came from 41 of the 55 counties
in West Virginia. Over 100 patient
data elements are entered into the
Trauma Registry for each patient that
include demographic information,
injury location, injury date and time,
cause of injury, out-of-hospital
assessment/treatment, emergency
department (ED) admission/
assessment/treatment, hospital
assessment/treatment, disposition
and diagnosis, and patient outcome.
Data for this study were extracted
from the JMMTC registry for the
time period of January 1, 2009 to
December 31, 2014. All patients 65
years and older were included in
the study, none were excluded. Age,
gender, location of injury, mechanism
of injury, hospital and ICU length of
stay, discharge disposition, preexisting conditions, and injuries were
extracted. Up to 13 pre-existing
conditions were entered into the
trauma registry for each patient.
These pre-existing conditions
were summed and reported as
a prevalence percentage. Over
230 distinct physical injuries were
coded for the patients in the data
set. These individual injuries
were condensed into 12 anatomic
regions for simplified reporting.

fall. More serious injuries, fractures
and internal injuries, occur about 5%
of the time. In addition to increased
risk of falling with advancing
age, the risk for more severe
injury increases with age. Elderly
women living in the community are
more likely to fall than older men.
Seniors who fall have a significantly
increased risk for entering long
term care facilities after their fall.
In 2007, fatality rates for both
accidental falls and motor vehicle
crashes were higher in West
Virginia than the nation as a whole.2
The disparities in fatality rates for
accidental falls and motor vehicle
crashes are likely multifactorial.
Little has been reported on the
characteristics of trauma in the
elderly, especially in a rural
population. Taylor et al. reported
age as an independent risk predictor
of mortality.5 Rogers et al. found
older, rural trauma patients die more
frequently than younger patients
and also had worse survival than
urban senior trauma victims.6 This
review of the experience of elder
West Virginians at the Jon Michael
Moore Trauma Center (JMMTC) will
highlight the impact of trauma on the
aging population of rural WV and
the health care systems that care
for them. This study will describe the
causes of serious traumatic injuries
in WV seniors and the impact this
has on the health care system
and on the seniors themselves.
Pre-hospital and hospital
resources utilized are reported
as well as hospital discharge
dispositions for the seniors. Comorbid medical conditions and
injuries will be described.

The project was approved by the
WVU Institutional Review Board
(Protocol Number 15092920).
Waiver of individual consent and
HIPAA waiver was granted.

Results
There were 3,895 patients, aged
65 years or older, in the JMMTC
Registry during the study period.
This sample accounted for 16.9%
of all patients entered in the trauma
registry during this time. Women
outnumbered men (57.9% vs.
42.1%) and were significantly
older (M = 79.0 years, SD = 8.5
vs. 76.8, SD = 8.2, P < 0.001)
than their male counterparts.
The age range for women was
65 to 105 and for men 65 to 108.
Accidents accounted for 98.6% of
the injuries, 1.1% were assaults,
and 0.3% were self-inflicted.
The most common mechanisms
of injury are listed in Table 1.
Ambulance was the mode of
arrival for 78.6% of patients and
8.7% arrived by medical helicopter.
In the ED, 42.9% had partial
Trauma Team activation and 6.7%
had full Trauma Team activation.
Approximately 36% of patients were
evaluated primarily by the ED Staff
without Trauma Team activation,

Table 1. Mechanism of Injury
Mechanism

Number of patients

% of Total

Fall

2927

75.2

Motor Vehicle Crash

542

13.9

All Terrain Vehicle Crash

61

1.6

Motorcycle Crash

54

1.4

Physical Blow

49

1.3

Automobile versus Pedestrian

39

1.0

Methods

Laceration

31

0.8

Selection of Cases

Crush

28

0.7

West Virginia University (WVU)
Hospital’s Jon Michael Moore
Trauma Center in Morgantown, West
Virginia, is a Level I Adult Trauma
Center that cares for more than
4,500 trauma patients annually.
The JMMTC is one of only two

Lawn Tractor Crash

27

0.7

Altercation

25

0.6

Gunshot Wound

21

0.5

Farm Tractor Crash

18

0.5

17 Other Mechanisms of Injury,
Each With Incidence <0.5%

80

1.8

www.wvsma.org
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Table 2. Destination at Hospital Discharge
Discharge Destination

N

%

Home*

1887

48.4

Skilled Nursing Facility

857

22.0

Rehabilitation Facility

604

15.5

Morgue/Funeral Home

258

6.6

Residential Institution

221

5.7

Intermediate Care Facility

36

0.9

Other**

32

0.8

*Includes dispositions of “home, no assistance”, “home, with home health”, “home, rehab
outpatient”
**Includes “acute care hospital”, “burn center”, “jail/prison”, “long term acute care”, “other”,
“psychiatric facility”, and “unable to complete treatment/AMA”.

and 4.9% were directly admitted
from outside facilities. From the ED,
32.3% of patients were admitted
to an ICU, 21.2% were admitted
to a Step-down unit, 39.7% were
admitted to a floor bed, and 6.6%
were admitted to the operating
room. The average hospital length
of stay was 5.6 days (SD = 6.5),
the average length of stay for
patients admitted to the ICU was
3.2 days (SD = 4.2). For the study
population as a whole, almost 60%
of the seniors were injured in their
place of residence, 53.1% in their
home and 6.7% in a residential
institution. Table 2 displays the
hospital discharge dispositions
for the data set as a whole.
Table 3 displays the location
where the injuries occurred as
well as the hospital discharge
dispositions by 5 year age groups.
Almost all of the elderly patients
had one or more pre-existing
condition (90.5%), while 64.2%
had two, 36.0% had three, 18.3%
had four, 7.4% had five, 2.4% had
six, and 0.72% had seven. The
prevalence of these pre-existing
conditions is listed in Table 4.
Table 5 displays the frequencies
of injuries experienced by this
group of elder West Virginians.

Discussion
Trauma is a significant cause of
morbidity and mortality in elderly
West Virginians. By 2030, 25% of
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West Virginians will be over the
age of 65. Women significantly
outnumbered men in our study and
although the age ranges for men and
women were similar, women were
significantly older. Theses age and
gender differences are reflective of
the elderly population of WV. Almost
80% of the patients were transported
to the trauma center by ambulance
and almost 9% of the patients were
transported by medical helicopter.
Nearly 50% if the patients had
trauma team activation on arrival
in the Emergency Department.
Over 50% of the elderly patients
were admitted to the ICU or a
Step-Down Unit from the ED. The
high intensity of resource utilization
of the elderly trauma patient will
result in increased pressure on
both pre-hospital and hospital
resources as this population grows.
For 6.6% of the seniors in the
study group, that single trauma
resulted in their death during the
admission. For persons over the
age of 85 the mortality rate was
10%. Table 3 shows that with
increasing age, the likelihood of
going home at hospital discharge
decreases and the likelihood of
requiring a rehabilitation facility,
nursing home, long term care facility
or residential facility increases,
except in the 100+ age group.
This loss of independence, even
if only temporary for those elderly
discharged to a rehabilitation
or skilled nursing facility, has
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significant implications for these
individuals and their families.
Table 4 shows that pre-existing
medical conditions were extremely
prevalent in the study group. Nearly
20% of the seniors had four or
more pre-existing conditions. The
type and frequency of the preexisting conditions is mirrored in the
prevalence of these conditions in
WV. These pre-existing conditions
and the traumatic injuries result in
complex interactions, complicating
the management of the elder trauma
patient. Management of diabetes
becomes more complicated during
the admission when patients are not
at their baseline level of physical
activity, not eating normally, and
having stress hormonal response to
their traumatic injuries. Poor glucose
control negatively impacts wound
healing and predisposes patients to
other complications. Hyperglycemia
is associated with increased
mortality in patients with intra-cranial
hemorrhage. Smoking negatively
impacts wound healing. For patients
with COPD, especially those still
smoking, rib fractures present
a significant risk for respiratory
compromise and pneumonia.
The frequencies of the injuries
reported here are skewed toward
a more severe injury pattern
than reported by Whiteman and
colleagues in the 2012 article on falls
in older West Virginians.7 The 2012
study included all patients in the
WV State Trauma Registry, which
includes patients that were less
severely injured and admitted to the
State’s Level II, III, and IV Trauma
Centers. Additionally, the current
study includes patients injured in
MVC’s, a higher injury mechanism of
injury likely to result in more severe
injuries. Over 40% of the patients
had an intracranial hemorrhage
and over 12% of the patients in
the study were on antithrombotic
therapy for pre-existing conditions.
Pre-existing anti-thrombotic therapy
can make intracranial hemorrhages
significantly worse. Treatment
of intracranial hemorrhages
with platelets and prothrombin
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Table 3. Injury Locations and Hospital Discharge Dispositions by Five Year Age Range
Percentage

Age Group
65-69

70-74

75-79

80-84

85-89

90-94

95-99

100+

Injured at Home

41.8

46.4

53.3

58.1

63.1

64.8

61.7

60.0

Injured at
Residential Facility

1.5

3.1

5.0

7.4

11.0

16.8

26.7

26.7

Injured on Street

24.9

21.6

15.8

13.5

10.0

3.5

1.7

0.0

Injured at
Recreation Venue

5.9

4.1

2.0

1.9

1.0

0.0

0.0

0.0

Injured at Public
Building

3.0

2.1

2.6

3.1

2.4

2.9

3.3

0.0

Injured at Other
Locations^

22.9

22.7

21.3

16.0

9.5

12.0

6.6

13.3

Discharge Home*

66.7

57.7

48.0

44.0

32.8

27.6

21.7

40.0

Discharge to
Rehabilitation

14.3

15.3

14.8

17.0

17.1

15.2

15.0

0.0

Discharge to
Residential Facility

1.7

2.6

4.5

5.9

9.3

13.0

25.0

26.0

Discharge to Skilled
Nursing Facility

12.4

17.4

23.7

24.5

29.0

33.3

26.6

20.0

Dead

2.7

5.0

7.0

7.3

10.5

9.5

10.0

13.0

Discharged other**

2.2

1.9

2.0

1.3

1.4

1.3

1.6

0.0

^Includes “farm”, “mine”, “industry”, and “other/unspecified”.
*Includes dispositions of “home, no assistance”, “home, with home health”, “home, outpatient rehabilitation”
**Includes “acute care hospital”, “burn center”, “intermediate care facility”, “long term acute care”, “other”, “psychiatric facility”, and “unable to
complete treatment/Against Medical Advice”.

concentrates is very expensive.
Until recently, no reversal agent
was available for the novel oral
anticoagulants/direct thrombin
inhibitors. However, the Food
and Drug Administration has
just approved Idarucizumab, an
antibody fragment that selectively
binds to dabigatran.8 Although
Idarucizumab appears to be
effective in reversing the effects
of dabigatran, it is not effective for
the other direct thrombin inhibitors.
In addition, discontinuation of the
antithrombotic therapy increases the
risk for stroke, myocardial infarction
and other thrombotic events.
Three-quarters of the injuries in
elderly West Virginians presenting
to our trauma center were injured in
a fall. Elements of the Centers for
Medicare and Medicaid Services
Medicare annual wellness visit
have the potential of identifying
seniors at risk for traumatic injury.
Minkemeyer et al. recently reviewed

several fall risk assessment tools
and recommended the Timed Up
and Go test as an simple and quick
evaluation tool that primary care
providers in West Virginia can use
in their practices to identify patients
at risk of falling.9 Implementation
of injury preventions measures,
however, can be challenging,
especially when pre-existing medical
conditions and their treatment
increases the risk for traumatic injury
and its severity when it occurs.
Home is the most dangerous
location for elder West Virginians,
almost 60% the injuries occurred
at their place of residence. The
percentage of elderly injured at
their place of residence increased
with age. Multiple studies have
identified high yield interventions for
preventing falls in older adults.10,11
Long-term exercise programs that
include balance, gait and strength
training can decrease falls. Home
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modifications can decrease the
incidence of falls in frail seniors.
Vitamin D supplementation, to
achieve a level of 30-50 nanograms/
milliliter, in older women can
decrease falls by 40%.12,13
Psychotropic medications and
polypharmacy increase the risk
of falls in older adults. If high risk
medications cannot be stopped,
reducing the dose may be helpful in
limiting falls. Primary care providers
should review the medication lists
at least yearly and assess the need
for all medication. Management of
postural hypotension and cardiac
dysrhythmias also decreases the
risk of falls. Use of gait stabilizing
devices, especially outdoors in the
winter months can reduce falls. Low
intensity vibration plate therapy is
helpful in improving balance and
strength. All of these interventions
have been shown to have benefit in
reducing falls in community dwelling
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Table 4. Pre-existing Conditions
Pre-Existing Condition

Percent

Hypertension

71.9

Diabetes Mellitus

29.3

Chronic Obstructive Pulmonary Disease

19.5

Dementia

18.8

History of Myocardial Infarction

16.0

Congestive Heart Failure

15.4

Anti-Thrombolytic Drug Therapy*

12.3

Current Smoker

8.9

Major Psychiatric Disorder

6.3

Advanced Directive Limiting Care

5.8

Cerebrovascular Accident

5.3

Obesity

4.9

Other Pre-existing Conditions**

3.9

Functionally Debilitated Health Status

3.0

Alcohol Use Disorder

1.9
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*Includes Aspirin, Warfarin, Glycoprotein IIb/IIIa Inhibitors, and Novel
Oral Anticoagulants/Thrombin Inhibitors
**Not otherwise specified

Limitations
The study is retrospective and
observational. It is limited by the lack
of long term follow up of the patients.
The benefits of rehabilitation
therapies cannot be determined
with the data in the JMM Trauma
Registry. Additionally, the data for
this study is from only one of the two
Level I trauma centers in WV and
as such may not be representative
of the severe trauma in the elderly
for the entire State of West Virginia.
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4.

Conclusions

seniors. Most of these interventions
have not been found to be as useful
in minimizing the fall risk in seniors
in long residential care facilities.
Country roads may take us home
in WV, however, they can prove to
be a dangerous place for WV senior
citizens. Motor vehicular crashes
are the second most common
mechanism of injury in elderly
West Virginians. The percentage
of elderly West Virginians in our
study group injured on the streets
steadily decreased with age.

Trauma admissions for elderly
West Virginians at the JMMTC were
common, accounting for 16.9%
of the trauma registry patients.
Non-intentional injury accounted
for 98.6% of the injuries. The most
common mechanisms of injury were
falls and motor vehicular crashes.
The most common location for the
injuries to occur were where the
elderly reside and on the highways.
The most common serious injuries
were intracranial hemorrhages, lower
and upper extremity fractures, and
spine fractures. Pre-existing medical
co-morbidities were extremely
common and almost two thirds of the
seniors had multiple. Hypertension,
diabetes mellitus, COPD, and
dementia were the most common
co-morbidities. Nearly 1 in 8 of the
seniors was on anti-thrombotic
therapy. With increasing age, the
likelihood of the elderly in our study
population returning home at hospital
discharge steadily decreased.
Overall, 6.6% of the seniors died
as a result of their trauma, and over
10% of the patients over age 85 died
from their major traumatic event.
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Table 5. Injury Distributions
# with the
diagnosis

% with the
diagnosis

Head and neck soft tissue injury*

1955

50.2

Intra-cranial hemorrhage**

1557

40.0

Injury

Lower extremity fracture

1484

38.1

Concussion†

1390

35.7

Upper extremity fracture

1119

28.7

Spine fractures

1011

26.0

Skull and facial fractures

915

23.5

Lower extremity soft tissue injuries*

893

22.9

Upper extremity soft tissue injuries*

738

18.9

Rib fracture

649

16.7

Intra-thoracic injury‡

410

10.5

Intra-abdominal injury§

177

4.5

*Includes lacerations, contusions, abrasions, hematomas and tissue avulsions to the body
area. STI excludes fracture to the body area.
**Includes subdural hemorrhage, subarachnoid hemorrhage, intra-parenchymal hemorrhage,
epidural hematoma and cerebral contusion
†Includes loss of consciousness and concussion
‡ Includes: pneumothorax, hemothorax, myocardial contusion
§ Includes: liver laceration, bowel injury, aortic injury, spleen injury, renal injury

CME Post-Test
27. Compare fatality rates for accidental falls and motor vehicle crashes in
WV residents older than 65 to national rates:
a. WV rates are equal to national rates
b. WV rates are higher than national rates
c. WV rates are lower than national rates
d. WV rates of accidental falls are lower, but MVC rates are higher
than national rates
e. WV rates of MVC are lower, but accidental falls are higher than
national rates
28. Senior WV residents who are entered in the JMMTC Trauma registry
due to trauma are how likely to die due to their fall?
a. 2.2%
b. 4.4%
c. 6.6%
d. 8.8%
e. 10%
29. Which group of 3 below represent the most common traumatic injuries
in the elderly?
a. Rib fracture, femur fracture, and pelvis fracture
b. Lower leg fracture, pelvis fracture, and lumbar spine fracture
c. Facial fracture, c-spine fracture, and upper arm fracture
d. Head and neck injury, intracranial bleed, and lower extremity
fracture
e. Intracranial bleed, concussion, and hand fracture
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